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This invention retes to improvements in 
pulping, wood vith sodium carbonate-lime so- 
This aplcatio.n is a continuation in part o' 
my application ïor Letters Patent filed June 30, 
1943; Serial No. 492,921, now. abandoned. 
The main objects oï  ts. vention are: 
st, fo pr0vïde a precess enabling the pulp- 
ing o  deciduou, wood or wo0d' chiPs such or 
emlç " S aspen or popla, which results in a 
reïaiëly high yield of/pp and 'one  which 
the lignin çQtefit retained in the pulp approM- 
mfe tht ofhe woo« from WhCh the pulp is 
f0med 
seç0nd fo rovide a process of pping wood 
chps whic h maY b. ec6nomcally practiced on 
a commercial scale with satfactorily uform 
'esu!ts and with reltiyey sple apparatus. 
Third, to provide Ç method of producing a 
wo0 pfiP which results in a pulp adapted for 
a wiÇ¢ range o uses in the manufacture oï paper 
and  paperb0ard products and even for molding 
plrp0se without necessitating the addition of 
çizing and chemical fiMtives and purely by me- 
chancal mÇ, nipulaions with standard pulp 
treatng and. paper makiDg equipment. 
Forth, to p0vide a wood pp which, may be 
used in the manacture of greasepçoof puper 
ad the le without the addition thereto of 
greaseproofing ingredients by mechanical Paper 
mking treaçment only. 
th o proyide a wood pulp assaying lignin 
in a pecentage approximately equaling the 
lignin component of the wood from wch the 
pui s frmed and in which the ïignin compo- 
nCfi: i ot substantia!iy separated from the 
fibres. 
Sth, fo provide a method of producing wood 
ulP Wïch may, if desired, be bleached and ruade 
to paper haYing ghly desiable properties of 
Srengthandformation, abrasion restance, and 
bflit fo take ik: satisfactorily without the in- 
Coorating of sizing materials. 
Seventh, to provide a  woed pulp which may 
be. used in th e manufacture of heets having a 
hig h deree oï moldabflity tensile strength, and 
hg-ly stisactory burst and t.ar charac- 
teHstics, 
Further objects and obects relatin to details 
and econom!es of the inventio will appear from 
the dec'iption t0 follow. The invention is de- 
fined in the claims. 
My procesç of producg pulp is well adapted 
or. the producing o a pulp having the advan- 
taes whic h Ï bave set orth and ot'  whic 
will., appear, herei.n 
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In carrying out tuf process, for example on 
aspen, the wood is cut into chips preferably about 
three-quarters of an inch long in grain direc- 
tion. These wood chips are impregnated with 
5 a solution of sodium carbonate having a concen- 
tration of the order of 3% as a minimum to 
approximately 8% as a maximum, a concentra- 
tion of approximately 6% being satisfactory for 
producing a pulp having a wide range of uses. 
10 The character or condition of the wood may 
also be taken into consideration in determining 
the concentration of the solution-foï example, 
old wood, that is, wood that has been cut for 
some rime and become weathered, may require a 
15 somewhat heavier concentration than. is required 
for the saine kind of wood which is relatiely 
freshly cut. 
In a highly desirable methodof practicing the 
process, the wood chips are immersed in the 
20 solution in a closed vessel orretort and the retort 
or vessel heated fo bring the temperature of the 
wood chips substantially above boiling tempera- 
ture and desirably to about 10 ° above the boiling 
point of water at atmospheric pressure plus the 
25 hydrostatic head on the most deeply submerged 
chips. This temperature with standard types of 
cookers ranges from 220 ° F. to 255 ° F Very 
satisfactory results can be accomplished if this 
temperature is reached in approximateIy 90 rein- 
S0 utes by the introduction of steam, approximately 
45 minutes being now regarded by the applicant 
as minimum. During this heating the vessel or 
retort is vented at intervals to release the air 
while maintaining pressure therein. When the 
35 chips m'e heated fo the desired temperature the 
pressure within the vessel or retort is released 
as rapidly as practical without substantial loss 
of the impregnating solution due fo priming to 
approximately atmospheric pressure. The chips 
40 are allowed to soak for impregnation thereof for 
approximately 20 minutes or until substantially 
complete  impregnation results durin which pe- 
riod of impregnation  substantially atmospheric 
pressure is maintained within the vessel by the 
45 admission of air or additional solution as the 
vessel and contents cool. The chips should be 
thoroughly impregnated with the sodium Car- 
bonate solution as it is the object to thoroughly 
impregnate the chips in this step. 
50 The period of heating the chips may be short- 
ened with steam of higher pressures but if should 
be understood that the object in this heating 
and rapid reduction of pressure is to expel the air 
ïrom the chips and get them into condition for 
 the entrance o the sodium carbonate solution 
.during the soaking or impregnating peri0d.  



excess of unabsorbed sodium carbonate solution 
is then drawn off from the chips and the same 
retort or vessl used for the succeeding step. 
However, if is desirable in commercial practice 
to use more than one processing retort so that 
the heated liquor or sodium carbonate solution 
that is drawn off can te used for another batch 
or charge of chips. The solution should, how- 
ever, be tested and replenished fo maintain the 
desired concentration. Using this heated liquor 
hot only saves material but also saves heat. 
This impregnation of the chips is carried on 
without mechanical fragmentation of .the chips. 
The impregnated chips are then immersed in a 
water suspension of lime containing lime in ex- 
cess of the amount required for causticization and 
fo remain in excess throughout the subsequent 
cooking period and vhile the chips are so im- 
mersed. The amount of excess of lime fo meet 
these several conditions or factors is hot material 
so lon an a substantial excess is assured or main- 
tained. Ordinarily lime from about 15 fo 25% of 
the oven dry weight of the wood is employed in 
the ratio of 150 pounds of hydrated lime to 300 
gallons of water. 
The retort or digester or c]osed vessel is then 
heated, desirably in commercial practice by direct 
introduction of steam, to a cooking temperature 
of approximate]y 280 ° 1%, the cooking being con- 
tinued for about seven hours fo lender the fibres 
readily separable by mechanical means. This is 
ïound hot to substantially reduce the lignin con- 
tent of the wood or fo free the lignin from the 
fibres which is a high]y important and nove! fea- 
ture of the applicant's invention. 
The batch or charge is then discharged from 
the retort or digester and washed. The washing 
may te expedited by subjecting the chips fo an 
attrition mil]. The treatment in the attrition 
mill ai this stage does not reduce the chips fo any 
substantial quantity of individual fibres, such 
duction being specifical]y avoided inasmuch as 
would interfere with the removal of sludge. The 
attrition mill is so adjusted and nsed that the 
chips are partially broken so that deposits of 
s!udge in the cracks or recesses thereof are more 
thorough]y exposed fo the washing and facilitate 
the removal of the sludge. For the highest yield, 
water only is used in the washing but for some 
products an acid may te added to the washing 
water. After the washing, the fibres are mechan- 
ically separated and subjected fo such beatin 
and stock treatment as may te desired for the 
particular product. I have round if practical fo 
use a double disk Bauer pu]per for reducin the 
washed material to substantially individual fibers. 
A very high yield of pulp results from following 
the applicant's process, rangin generally from 
approximately 85 to 95 %» and the lignin content 
of the wood processed is but slightly reduced, lor 
example, pulp containing 15.7% lignin bas been 
produced by .applicant from aspen chips contain- 
ing 16.5% lignin. Pu]p containing 15.2% lignin 
has been produced by applicant from poplar chips 
containing 16.5% ]ignin. 
The rime of cookin2 may te shortened by using 
higher cooking temperatures but applicant con- 
siders if desirable not to exceed 320 ° 1% which is 
general]y regarded as the minimum cookin tem- 
perature in the soda process. Where a lighter 
colored pulp is desired, the pulp may te treated 
with a solution of aluminum su]phare or dilute 
acid and then washed. Alkaline hyPoch]orie sol- 
ution is suitable for bleaching. However, the 
washed PUlp may go directly to the beater. 
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The pulp may be beaten to such degree that it 
possesses superior properties of strength and 
rigidity, high resistance to penetration by grease 
or water and even while beaten fo th,at extent has 
5 good drainage characteristicslthat is, good per- 
formance in the making of sheets. 
I ara enabled to produce greaseproof paper 
from the pulp without the addition thereto of 
sizing or greaseproofing ingredients and by 
10 mechanical paper making treatment only. 
Papers produced from the unbleached pulp as- 
saying lignin in a percentage approximately 
equal to the lignin comportent of the wood, the 
lignin hot being substantially separated from the 
1 fibre, has many desirable chaacteristics in addi- 
tion to its greaseproofing character. To make if 
greaseproof, however, the pulp should te properly 
beaten. A highly desirable printin paper may te 
produced purely by mechanical paper making 
20 treatment without the addition of sizin. 
If is round that in the manufacture of corru- 
gated boards with a corrugated ply formed of ap- 
plicant's product, the finished board has several 
rimes the normal fiat crush resistance of corru- 
25 gated board using a cerrugated strawboard ply. 
The pulp may te used in molding various objects 
and the result is a very hard resistant structure. 
I do not attempt fo point out the various possi- 
ble uses but I bave mentioned these uses fo bring 
3o out that the pulp produced by my method is de- 
sirable for use in the manufacture of light papers 
such as greaseproof papers, printing papers, heav- 
ier papers such as wrapping papers and te like, 
and for molding purposes, all with desirable re- 
35 sults and wthout the addition of other ingred- 
ients. 
lor the highest yield, if is desirable fo use water 
for washing the cooked pulp without the addition 
of acid thereto. However, where lower concen- 
4O tration of impregnating solutions bave been used 
of the order of 3 or 4%, the useof acid in the 
washing water may te round helpful in produc- 
ing greaseproof paper, for example. When the 
concentration of impregnating solution is above 
45 8 % the yield is normally lower but defibering and 
refining may te made easier and ordinarily the 
ease of bleaching is improved by the easier de- 
fibering. 
Paper made from my pulp bas highly desira- 
ç,0 ble burst and breaking length qualifies. These 
vary somewhat as would be anticipated by those 
skilled in the art with variations in the mechani- 
cal paper making treatment but if may te gen- 
era]ly said that these tests are in general rela- 
55 tively high as compared fo products made from 
pulp produced by methods now in general com- 
mercial practice and.receiving the same mechan- 
ica.1 paper making treatment. Of course, if will 
be understood that the applicant has economies 
60 which resflt from being able fo produce his prod- 
ucts without the addition of sizing and other in- 
gredients commonly used. 
Other methods of impregnation cou]d be em- 
ployed within the scope of my invention--for 
6.5 example a closed vessel containing wood chips 
could be evacuated mechanically, with or with- 
out impregnating solution present, and then filled 
with solution under hydrostatic pressure. 
Having thus described my invention, what I 
70 claire as new and desire fo secure by Letters 
Patent, is: 
1. The process of pulping deciduous wood 
chips, which consists of impregnating the chips 
with a solution of sodium carbonate having a 
75 concentration of approximately 6% by immers- 
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ing the chips in the solution in a closed vessel, 
heating in the closed vessel by admission of steam 
thereto for a period of approximately 90 min- 
utes fo raise the temperature of the chipe fo 
about 10 ° F. above the boiling point of water 
af atmospheric pressure plus the hydrostatic 
head fo which the chipe are subject whfle be- 
ing heated and venting the vessel at intervals 
during such heating fo release the air therefrom 
while maintaining pressure therein, and at the 
end of such chip heating period releasing the 
pressure within the vessel rapidly fo approxi- 
mately atmospheric pressure, allowing the chips 
to soak for flnpregnation at a temperature be- 
low bofling temperature for approximately 20 
minutes during which period fluid is admitted 
sufficient fo maintain substantially atmospheric 
pressure within the vessel, drawing off the so- 
dium carbonate solution in excess of that impreg- 
nating the chips, immersing the Lmpregnated 
chipe in a water suspension of lime containing 
lime in excess of the amount required for causti- 
cizing reaction within the chips of the sodium 
carbonate impregnating the chips, such excess 
of lime being sufficient to react with the sodium 
carbonate within the chips, and to romain in 
excess throughout the subsequent cooking' pe- 
riod and whfle the chips are so immersed, cook- 
ing the chips for a period of approximately seven 
hours at approximately 280 ° F. fo render the 
fibres readily separable by mechanical means 
without substantially reducing the lignin content 
of the wood, and washing in water, and thon me- 
chanically separating the fibres. 
2. The process of pulping deciduous wood 
chips, which consists of impregnating the chips 
with a sodium carbonate solution having a con- 
centration of approxflnately 3% fo 8% by 
mersing the chips in the solution in a closed 
vessel, heating the closed vessel for a period to 
raise the temperature of the chips fo about 10 ° F. 
above bofling point of water at atmospheric pres- 
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sure plus hydrostatic head on the submerged 
chips, rapidly releasing the pressure within the 
vessel to approximately atmospheric pressure, 
allowing the chips to soak fo substantially coin- 
5 plete impregnation thereof, drawing off the Lm- 
pregnating solution in excess of that impregnat- 
ing the chips, immersing the impregnated chips 
in a water suspension of lime containing lime in 
excess of the amount required for the causticiz- 
l0 ing reaction within the sodium carbonate im- 
pregnated chips, and maintaining an excess 
throughout the subsequent cooking period and 
while the chipe are so immersed, cooking the 
chips for such period and af a temperature in 
15 excess of 212 ° F. but less than 450 ° F. as to ten- 
der the fibres readily separable by mechanical 
means without substantially reducing the lignin 
content of the wood, and washing, and mechani- 
cally separating the fibres. 
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